A case report is presented of a 58-year-old man who developed a new holosystolic murmur 4 months after a high-speed motor vehicle accident. Cardiac catheterization demonstrated a left-to-right shunt at the right atrial level. Intraoperative transesophageal echocardiography (TEE) identified and localized a discrete atrioventricular septal defect associated with a shunt from the left ventricle to the right atrium without tricuspid regurgitation, findings that were confirmed after surgical exploration. TEE is recommended for patients with a heart murmur and a history of blunt cardiac trauma, may permit early diagnosis, and may allow surgical repair in selected patients without pre-operative catheterization. (ECHOCARDIOGRAPHY, Volume 8, May 1991) atrioventricular septal defect, transesophageal echocardiography, trauma Cardiac involvement from high-speed motor vehicle accidents probably occurs more often than realized. Cardiac injury has been said to be the most common unsuspected visceral injury responsible for death in accident victims.
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Nonpenetrating traumatic injuries to the heart have been well described.' Acute cardiac injuries include contusion, transmural myocardial infarction, laceration or rupture of the pericardium, myocardium, cardiac valves, septa, and coronary arteries. Delayed or late effects include rupture of the interventricular septum and ventricular aneurysm. The purpose of this report is to describe a patient who developed a left ventricular to right atrial fistula with a delayed onset following blunt chest trauma.
Case Report D.M., a 58-year-old man, was an unrestrained passenger in a high-speed motor ve-hicle accident. He sustained multiple injuries including a closed head injury with left cranial nerve 111, IV, and VI deficits, and intra-abdominal hemorrhage requiring repair of superficial liver lacerations and a ruptured left hemidiaphragm. Initial cardiac evaluation revealed no murmur. An aortic arch angiogram was performed for a widened mediastinum on chest X ray; there was no aortic transection or dissection noted.
One day postoperatively, he developed a pericardial friction rub and a n electrocardiogram showed second-degree atrioventricular block, an incomplete left bundle branch block, and precordial ST-segment elevation suggestive of acute myocardial injury (an electrocardiogram from 2 years earlier was normal). A radionuclide ventriculogram revealed normal right and left ventricular size and function. A twodimensional echocardiogram, limited to parasternal views without Doppler, revealed normal chamber sizes and function without a pericardial effusion. Creatine phosphokinase peaked at 9,900 (normal 30-240 IU/mL) with 2.2% MB fraction. Eight days after the acci- Five months after the accident, a cardiac catheterization was performed with hemodynamic data (Table I) indicating a left-bright shunt at the right atrial level. The ratio of pulmonic to systemic flow was 3:l. Left ventriculography revealed passage of contrast medium directly into the right atrium, suggestive of an atrioventricular septal defect, although a membranous ventricular septal defect with tricus- pid regurgitation could not be excluded. Fluoroscopy revealed a paralyzed left hemidiaphragm. Coronary angiography was normal. Six months after the accident, the patient underwent operation. After induction of anesthesia, a transesophageal echocardiogram was performed. In the four-chamber view from behind the left atrium, a 1-cm defect in the atrioventricular septum could be easily visualized (Fig. 1) . Color Doppler confirmed a left ventricular to right atrial shunt (Fig. 2) . The base of the tricuspid valve was not involved in the defect and no significant tricuspid regurgitation was noted.
At the time of surgical exploration, the heart was encased in dense adhesions. A strong thrill was palpated over the right atrium and right ventricle. A right atriotomy was made, and the tricuspid valve was inspected and found to be normal. There was a left ventricular to right atrial septal defect approximately 1 cm in diameter just superior to the septal leaflet of the tricuspid valve. The edges of the defect were heavily scarred. The defect was closed with a Dacron patch. Following the procedure, a DDD pacemaker was inserted for complete heart block. He was discharged home and remains without cardiovascular symptoms.
Discussion
To our knowledge, this is the only patient in whom TEE was used to localize a left ventricular to right atrial septal defect. Distinguishing a left-to-right membranous ventricular septal defect from a left ventricular to right atrial septal defect can be difficult since both cause a holosystolic murmur. Demonstrating a right atrial oxygen saturation step-up at cardiac catheterization does not eliminate the possibility of a high membranous ventricular septal defect with tricuspid regurgitation or a concurrent atrial septal defect. Two out of the four previously reported cases of left ventricular to right atrial septal defects secondary to blunt thoracic trauma had tricuspid valve involvement.2-5
